The title compound, C 44 H 62 O 6 S 2 {systematic name: (1R,3aS,5aR,5bR,7aR,9S,11aR,11bR,13aR,13bR)-5a,5b,8,8 ,-11a-pentamethyl-1-(prop-1-en-2-yl)-3a-[(tosyloxy)methyl]-icosahydro-1H-cyclopenta[a]chrysen-9-yl 4-methylbenzenesulfonate}, was obtained by tosylation of naturally occurring betulin. All the cyclohexane rings adopt chair conformations and the cyclopentane ring adopts a twisted envelope conformation, with the C atom bearing the tosylmethyl substituent forming the flap. In the crystal, molecules form a three-dimensional network through multiple weak C-HÁ Á ÁO hydrogen bonds.
Related literature
For the first synthesis of betulin 3,28-di-O-tosylate, see: Anjaneyulu et al. (1980) . For natural occurrence and isolation of betulin and related terpenoides, see: Krasutsky (2006) . For the biological activity of natural and semisynthetic lupane terpenoides including betulin derivatives, see: Tolstikova et al. (2006a,b) ; Tundis et al. (2014) . For some of the first crystal data for the betulin series, see: 3-lup-20 (29)-ene-3,28-diol diacetate (betulin 3,28-di-O-acetate; Abbot et al., 1958) . For other crystal structures of related betulin derivatives with substituents on the O atoms at C3 and C28, see: Kommera et al. (2010) ; Trishin et al. (2010) ; Boryczka et al. (2013) . For recent crystal structures of betulin and its solvates, see: Drebushchak et al. (2013) ; Drebushchak et al. (2010) ; Boryczka et al. (2012) . For standard bond lengths, see: Allen et al. (1987) . The nature of hydrogen bonding is described by Gilli (2002) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
S1. Comment
The crystal and molecular structure of the betulin has not been previously reported, however, Drebushchak et al. (2013) have indexed X-ray powder diffraction pattern and calculated lattice parameters. Structures of the ethanol (Drebushchak et al., 2010) and dimethyl sulfoxide (Boryczka et al., 2012) solvates of betulin are known from single crystal X-ray diffraction data. Crystal structures of related betulin derivatives with substituents on oxygen atoms at C3 and C28 have been reported in literature, namely, 28-O-acetylbetulin-3-yl-β-D-(2′,3′,4′,6′-tetra-O-acetyl)glucopyranoside (Kommera et al., 2010) , betulin 3,28-di-O-trifluoroacetate (Trishin et al., 2010) and 28-O-propynoylbetulin dimethyl sulfoxide solvate (Boryczka et al., 2013) .
The bond lengths (Allen et al., 1987) and angles in the molecule are close to standard values. All the cyclohexane rings adopt chair conformations and the cyclopentane ring adopts a twisted envelope conformation with the isopropenyl group equatorially attached to C19. The torsion angle C21-C19-C20-C29, which describs the conformation of the isopropenyl group, is equal to -102.1 (5)°. This conformation is variable among the structures disscused in this section.
An O-tosyl group is attached to atom C3 in an equatorial orientation. The corresponding torsion angles C1-C2-C3-O31 and C1-C2-C3-O31 are -178.8 (3) and -179.2 (3)°, respectively. The O-tosylmethyl group is is attached to the atom C17 in an axial orientation, with the corresponding torsion angles C13-C18-C17-C28 and C15-C16-C17-C28 being -57.9 (4) and 62.2 (4)°, respectively. All ring junctions in the structure are trans-fused. A similar conformation was observed in all structures mentioned in this section.
S2. Experimental
Single crystals of betulin 3,28-di-O-tosylate were grown from a hexanes/dichloromethane (15/1) solution by slow evaporation at ambient temperature. 6, 144.7, 144.2, 134.9, 132.8, 129.8 129.6, 128.0, 127.6, 110.1, 90.9, 69.2, 55.5, 50.0, 48.6, 47.6, 46.7, 42.5, 40.6, 38.6, 38.5, 37.6, 36.8, 34.1, 33.9, 29.2, 29.1, 27.8, 26.5, 24.9, 24.8, 21.6 (2C), 20.7, 19.0, 18.2, 16.2, 16.0, 15.7, 14 .6.
S3. Refinement
All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were positioned geometrically with C-H distances ranging from 0.93 Å to 0.98 Å and refined as riding on their parent atoms with U iso (H) = 1.5U eq (C) for methyl groups and U iso (H) = 1.2U eq (C) for others.
There are 21 reflections with intensities affected by the beamstop; these were removed from the final refinement since they are in systematic error.
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Figure 1
The asymmetric unit of the title compound showing 50% probability displacement ellipsoids and the atom-numbering.
Hydrogen atoms are shown as small spheres of arbitrary radii. 
